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Introduction : /n situ exploration of Saturn’s at-
mosphere would bring insights in two broad themes:
the formation history of our solar system and the pro-
cesses at play in planetary atmospheres. The science
case for in situ measurements at Saturn are developed
in [1] and two companion abstracts (see Mousis et al.,
and Atkinson et al.). They are summarized here. Meas-
urements of Saturn’s bulk elemental and isotopic com-
position would place important constraints on the vola-
tile reservoirs in the protosolar nebula and hence on the
formation mechanisms. An in situ probe, penetrating
from the upper atmosphere (pubar level) into the con-
vective weather layer to a minimum depth of 10 bar,
would also contribute to our knowledge of Saturn’s
atmospheric structure, dynamics, composition, chemis-
try and cloud-forming processes.

Mission concepts : Different mission architectures
are envisaged, all based on an entry probe that would
descend through Saturn’s stratosphere and troposphere
under parachute down to a minimum of 10 bars [1].
Future studies will focus on the trade-offs between
science return and the added design complexity of a
probe that could operate at pressures greater than 10
bars. Accelerometry measurements may also be per-
formed during the entry phase in the higher part of the
stratosphere prior to starting measurements under par-
achute. A carrier system would be required to deliver
the probe along its interplanetary trajectory to the de-
sired atmospheric entry point at Saturn. The entry site
would be carefully selected.

Three possible mission configurations are currently
under study (with different risk/cost trades):

* Configuration I: Probe + Carrier. After probe de-
livery, the carrier would follow its path and be de-
stroyed during atmospheric entry, but could perform
pre-entry science. The carrier would not be used as a
radio relay, but the probe would transmit its data to the
ground system via a direct-to-Earth (DTE) RF link;

» Configuration 2: Probe + Carrier/Relay. The
probe would detach from the carrier several months
prior to probe entry. The carrier trajectory would be
designed to enable probe data relay during over-flight
as well as performing approach and flyby science;

* Configuration 3: Probe + Orbiter (similar to the
Galileo Orbiter/Probe). As for Configuration 2, but
after probe relay during over-flight, the orbiter would
transition to a Saturn orbit and continue to perform
orbital science.

In all three configurations, the carrier/orbiter would
be equipped with a combination of solar panels, sec-
ondary batteries and possibly a set of primary batteries
for phases that require a high power demand, for ex-
ample during the probe entry phase. Nuclear power
would be considered for the carrier or the orbiter only
if available solar power technology would be found to
be infeasible.

Payload: To match the measurement requirements,
a model payload could include a mass spectrometer, a
tunable laser system, a helium abundance detector, an
atmospheric structure instrument, accelerometers, tem-
perature sensors, pressure profile, Doppler wind and
nephelometer instruments, etc.

Such a mission would greatly benefit from strong
international collaborations.
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